A new isoflavone, 5-O-methyl-2′-methoxy-3′-methylalpinumisoflavone (1), together with four known compounds 6-methoxy-5,7,4′-trihydroxyisoflavone (2), 6-methoxy-7,4′-dihydroxyisoflavone (3), (+)-marmesin (4), and 4-methylbenzoic acid carboxymethyl ester (5), were isolated from the mangrove endophytic fungus, Fusarium sp. (ZZF41). Their structures were determined by analysis of spectroscopic data. Compound 1 inhibited HEp-2 and HepG2 cells with IC 50 values of 4 and 11 μmol/mL, respectively.
In our search for new metabolites from marine mangrove endophytic fungi from the South China Sea, we have isolated many significant new bioactive compounds [1] [2] [3] [4] [5] [6] . This paper reports the isolation and structural elucidation of a new isoflavone, 5-Omethyl-2′-methoxy-3′-methylalpinumisoflavone (1) , and four known compounds 6-methoxy-5,7,4′-trihydroxyisoflavone (2), 6-methoxy-7,4′-dihydroxyisoflavone (3), (+)-marmesin (4) , and 4-methylbenzoic acid carboxymethyl ester (5) from the mangrove endophytic fungus, Fusarium sp. ZZF41 that was isolated from the stem of the mangrove tree Kandelia candel from Dong Zai, Hainan, China.
Compound 1 was obtained as a yellow amorphous powder. The molecular formula of C 23 H 22 O 6 , was inferred from the ion observed in the HREIMS at m/z 394.1409 [M] + , with 13 degrees of unsaturation; this was supported by 1 H, 13 C NMR and DEPT spectra (Table 1) , which showed 23 carbons, including three methyls, two methoxys, one quaternary sp 3 carbon, six sp 2 methines, and eleven quaternary sp 2 carbons (one of which is carbonyl). In order to satisfy the 9 degrees of unsaturation of 1, this compound had to possess four rings. Its IR spectrum showed the presence of hydroxyl (3414 cm -1 ), a conjugated carbonyl (1648 cm -1 ), and an aromatic system (1615, 1570, and 1475 cm -1 ). 1 was recognized as an isoflavonoid by UV absorption maxima at 264 and 325 (sh) nm, as well as by the characteristic proton singlet at δ 7.77 (H-2) in the 1 H NMR spectrum [7, 8] . In the 1 H NMR spectrum of 1, the signal for H-8 appeared at δ 6.63 (1H) as a singlet, indicating that only one hydrogen atom was present on the A-ring of the isoflavone. On the other hand, doublets at δ 6.58 and 7.06 (both with J = 8.4 Hz) were attributed to the protons H-5′ and H-6′ in the B-ring. The 1 H NMR spectrum also showed signals for one aromatic methyl (δ 2.23), one aromatic hydroxyl (δ 9.26), two aromatic methoxys (δ 3.81, 3.89), and a set of signals that were assigned to a fused 2,2dimethylchromene moiety [two doublets at 6.75 (1H, d, According to the 1 H-1 H COSY, HMQC and HMBC spectra, the structural units of 1 (shown in Figure 1 ) were established. The HMBC spectrum ( Figure 2 ) showed long range correlations for H-2 (δ 7.77) with C-3 (δ 125.8), C-4 (δ 175.1), C-8a (δ 158.7), and C-1' (δ 115.3), confirming its isoflavone structure. In addition, long range correlations between the proton signal at δ 1.48 (H-4'' and H-5'') with carbon signals at δ 130.5 (C-2'') and 77.6 (C-3''), and the proton signal at δ 6.75 (H-1'') with carbon signals at δ 113.4 (C-6) and 158.1 (C-7), indicated that the fused 2,2-dimethylchromene was confirmed and located at C-6 and C-7 on the A-ring. The hydroxyl group at δ 9.26 was placed at C-4' (δ 157.9) by the HMBC correlations from 4'-OH to C-3', C-4', and C-5'. The positions of one methyl at δ 2.23 and two methoxys at δ 3.81 and 3.89 were determined by HMBC correlations (Figure 2 ). Thus, compound 1 was identified as 5-Omethyl-2′-methoxy-3′-methylalpinumisoflavone.
In addition, two known isoflavones 2 and 3, and two other known compounds (4, 5) were identified as 6-methoxy-5,7,4′-trihydroxyisoflavone, 6-methoxy-7,4′dihydroxyisoflavone, (+)-marmesin, and 4-methylbenzoic acid carboxymethyl ester, respectively, by comparison of their NMR and mass spectral data with those reported in the literature [9] [10] [11] [12] .
Cytotoxicity assays were performed according to the MTT assay method [13] . In the preliminary bioassay, compound 1 inhibited HEp-2 cells with an IC 50 value of 4 μmol/mL, and HepG2 cells with an IC 50 value of 11 μmol/mL. Fermentation, extraction and isolation: Plugs of agar supporting mycelia growth were cut and transferred aseptically into a 250 mL Erlenmeyer flask containing 100 mL of liquid medium GPY (glucose 10 g/L, peptone 2 g/L, yeast extract 1 g/L, NaCl 30 g/L), and incubated at 30 o C on a rotary shaker for 6 days. The mycelium was aseptically transferred into 140 1000 mL Erlenmeyer flasks (containing 600 mL of liquid medium each), and incubated at room temperature for 30 days. All cultures were separated into the mycelium and filtrate. The mycelium was dried at room temperature, and then immersed in methanol (4 L) for 20 days. The methanol extract was evaporated under reduced pressure to yield a brown gum (30 g). This was chromatographed repeatedly on silica gel using gradient elution from light petroleum to ethyl acetate, providing compounds 1 (8 mg), 2 (11 mg), 3 (7 mg), 4 (9 mg) and 5 ( 
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